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GENERAL NOTES. 
BOTANY. 1 

Caruel's New System of Plants. — In the last number of 
his Giomale Botanico Italiano, Caruel proposes a system of plants 
which contains so many interesting points that it will be profitable 
to reproduce it here in a condensed form. He recognizes five 
grand divisions, viz : Gymnogama?, Bryogama^, Schistogama?, 

1 Edited by P&OF. C. E. Bessey, Ames, Iowa. 
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Prothallogamae and Phanerogamae. The first is equivalent to the 
Thallophyta of many German botanists, but is treated very differ- 
ently by the author. The Myxomycetes are very properly placed at 
the lower end of the division, in a separate class, the Plasmodieae. 
In accordance with the rapidly growing idea first brought out by 
Cohn, the chlorophyll-bearing and chlorophyll free plants are not 
separated as Algse and Fungi ; and the lichens are considered an 
order constituting with the Sphaerideae and Gymnoascideae the 
cohort Angiosporatae, the latter very nearly equivalent to the 
Ascomycetes of botanists. The radical error, as it appears to us, 
in Camel's disposition of the plants of the class Thallodeae con- 
sists in making use of the asexual reproductive bodies in charac- 
terizing the sub-classes. Conidia and zoospores at least, and 
almost certainly the tetraspores also (chains of four conidia ?), 
are homologues, whose differences are related to differences in 
the habitat of the plants producing them. Conidia (if we except 
tetraspores) are aerial, while proper zoospores are aquatic. 

The position assigned to the Characeae is scarcely a tenable 
one. They are too nearly related to the Floridiae, and too dis- 
tantly to the ferns to warrant placing them between the Bryogamae 
and Prothallogamae. 

The separation of the Phanerogamae into three classes will 
strike every one as an innovation of doubtful value. Why the 
orthography of Gymnospermag should be changed to Gyno- 
spermae, is also to be questioned. It will be observed that the 
cohorts and orders of the Angiospermae rank higher respectively 
than do the groups bearing these names in the system most in 
vogue in this country: the families (omitted for want of space) 
in Caruel's system, are almost the equivalents of the orders of 
Bentham and Hooker, while Camel's orders are nearly equivalent 
to Bentham and Hooker's cohorts. 

Division GVMNOGAM^. 
Class Plasmodieae. 
Cohort Plasmodiattz. 
Order Myxomycetes; Fara. Ceratiaceae, Trichiaceae. 

Class Thallodeae. 

Sub-class SCHIZOSPOROPHOR/E. 
Cohort Schizosporata. 
Order Nostochidese; Fam. Chroococcaceae, Oscillariaceae, NostocaceeE, Rivu- 
lariacese, Scytonemacefe. 

Sub-class CONIDIOPHOR/E. 

Cohort Gymnosporatce. 

Order Puccinideae;" Fam. Sporotrichacefe, Fusariacese, Stilbaceje, Trichoder- 

rnaceze, Ustilaginacese, Pucciniaceae. 
Order Agaricideas; Fam. Exobasidiacese, Tremellacea,, Agaricaceae, Lyco- 
perdonaceaa. 

Cohort Angiosporattz. 
Order Gyranoascides; Fam. Gymnoascaceae. 

Order Sphteridea;; Fam. Helvellaceaa, Sphaeriaceas, Erysiphaceae, Tuberacea.. 
Order Lichenidese; Fam. Myriangiacese, Verrucariacece, Parmeliaceis. 
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Sub-class Zoosporophor^. 

Cohort Euzoosporatix. 

Order U 1 v i d e 33 ; Fam. Cladophoraceie, Ulvaceae, Sphacelariaceae, Sporochnaceae. 

Cohort Zygosporata. 
Order Fandorinidese; Fam. Botrydiaceae, Pandorinacese, Ulotrichaceae. 
Order Zygnemidese; Fam. Diatomaceee, Desmidiaceae, Zygnemaceae. 
Order P ero nos p o rid e ae; Fam. Mucoraceae, Chytridiaceae, Peronosporaceae, 
Saprolegniaceae. 

Cohort Oosporatte. 
Order Vaucherideae; Fam. Monoblepharidaceae, Volvocaceae, Vaucheriaceae, 

Sphaeropleaceae, CEdogoniaceae, Coleochsetaceae. 
Order F u c i d e ae ; Fam. Ectocarpaceae, Fucaceae. 

Sub-class Tetrasporophor^e. 
Cohort Tetraspo7'at<z, 
Order Pseudoflorideae; Fam. Porphyraceae, Dictyotaceae. 
Order Florideae; Fam. Ceramiaceae, Nemaliaceae, Lemaneaceae, Sphaerococca- 
ceae, Melobesiaceae, Rhodomelaceae. 

Division BRYOGAM/E. 

Class Muscine^e. 
Cohort Muscinete. 
Order H e p a t i c ae ; Fam. Anthocerotaceae, Ricciaceae, Targioniaceae, Monoclea- 

ceae, Marchantiaceae, Jungermanniaceae. 
Order M u s c i ; Fam, Andreaeaceae, Phascaceae, Sphagnaceae, Bryaceae. 
Division SCHISIT>GAM<E. 

Class PUTER/E. 
Cohort Putera:. 
Order Pu'terae; Fam. Characeae. 

Division PROTHALLOGAM^E. 

Class Isospore^:. 

Cohort Isosporetz. 

Order Fi lie arias; (i) Sub-order Tri chosporangiae ; Fam. Hymenophyllaceaa, 

Polypodiaceae, Gleicheniaceae, Osmundaceae. 

(2) Sub-order Phyllosporangiae ; Fam. Marattiaceae. 

(3) Sub-order Ophiosporangiae : Fam. Ophioglossaceae. 
Order Calamariae; Fam. Equisetaceae. 

Order Conariae; Fam. Lycopodiaceae. 

Class Heterospore^e. 
Cohort Heterosporetz. 
Order Phyllocarpariae; Fam. Selaginaceae, Isoetaceae. 
Order Rhizocarpariae; Fam. Salviniaceae, Marsiliaceae. 
Division PHANEROGAMS. 
Class Gynosperm^e. 
Cohort Coniferce. 
Order Strobiliflorse; Fam. Cycadaceae, Pinaceae, Taxaceae, Gnetaceae. 
Order C n i fl o r ae ; Fam. Welwitschiaceae. 

Class Anthosperm^. 
Cohort Dendroicce. 
Order Spermifiorae; Fam. Viscaceae, Loranthacece. 
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Class AnGIOSPERMjE. 
Sub-claSS DlCOTYLEDONES. 
Cohort Dimorphanthte. 
Orders Juliflorae, Globiflora;, Claviflorae, Urticiftorte, Euphorbiflorae, Begoniflorse. 

Cohort Monochlamydantha. 
Orders Nudiflorae, Involucriflorfe, Raniflorse, Cactiflorae, Cytiniflorae, Daphniftorae. 

Cohort DichlamydanthiE . 
Orders Cirriflorae, Myrtiflorae, Lythriflorae, Rosifiorae, Tiliinorse, Cruciflorse, Ruti- 
florae, Ericiflorae, Primuliflorae, Celastrifloras, Umbellifloras, Oleiflorse, Cam- 
paniflorse, Asteriflorae, Corolliflora. 

Sub-class MONOCOTYLEDONES. 

Cohort Centrantlia. 
Order Centrifloiaa. 

Cohort Hydranthce. 
Orders Fluviiflorae, Alismiflorae. 

Cohort Lirianthts. 
Orders Glumiflorae, Spadiciflorae, Liliiflorae, Labelliflorfe. 

Influence of Severe Winters on Vegetation. — The Botani- 
cal Society of France had its annual gathering at Fontainebleau 
this year, in the end of June. Among other matters that came 
up for study (we learn from Revue des Deux Mondes) was the 
modification of the flora of that district in recent times. A num- 
ber of species have disappeared, chiefly by reason of severe win- 
ters. The winters of 1564, 1709, 1788 and 1879-80 were disas- 
trous. Recent meteorology has proved that elevated places 
generally suffer less from cold than those of low position. The 
trees on low ground at Fontainebleau have suffered peculiarly. 
Cereals have suffered more on high ground, because snow is their 
best defence against frost, and on exposed points it is more driven 
about by wind. Many herbaceous plants, too, have been pro- 
tected by snow, but several which grew on walls or the face 
of rocks have succumbed. Evergreens have suffered more than 
others , and the general destruction of the maritime pine in the 
central parts of France (in Champagne, Garthe, Rambouillet, as 
well as at Fontainebleau, it has perished), is a grave loss to the 
country. Among other plants which have been frozen out, or 
nearly so, in the center of France, are the broom heather, holly, 
ivy and box. Among species with caducous leaves, the elder, 
and even the oak, have seriously suffered ; and the loss of chest- 
nuts and walnuts, which used to be largely cultivated in the val- 
ley of the Loir and in Touraine, have thrown idle for a long time 
the oil-mills of that part of France. The Fontainebleau flora has 
been enriched, in recent times, with various new species, as well 
as impoverished by disappearance of old ones. — English Mechanic. 

Botanical Notes. — Professor Goodale, of Harvard University, 

sails for Germany soon, to remain a year. Dr. Gray intends to 

return from his sojourn in Europe early in the autumn. The 

Cincinnati meeting of the American Association for the Advance- 
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ment of Science did not yield much in the way of botanical 
papers. A half dozen papers, some scarcely passable, consti- 
tuted the whole contribution from the botanists of the Associa- 
tion. What are our botanists doing? Doubtless they are busy; 
but it is not creditable to American science that so few papers were 
presented by them, especially when we bear in mind the length 
of the list of American botanists. A movement is under way to 

make a better showing in botany at the Montreal meeting. 

One of the best botanical papers presented at Cincinnati was by 
Dr. Beal on the " Movements of Roots in germinating Indian 
Corn." Darwin's statement that " in whatever direction the pri- 
mary radicle first protrudes from the seed, geotropism guides it 
perpendicularly downwards," was shown to require modification. 
Over four hundred kernels of sprouted Indian corn were placed 
over a large pan of water and set in the dark. No gummed 
papers were placed on the radicle-tips of these, yet they took 
many different directions. In all the lots, one coil or more was a 
very common thing; some coiling over and some under. Many 
went downwards, some in nearly a horizontal position, several 
directly upward where two of them made three coils each. No 
roots were tested in soil. An abstract cannot do this paper jus- 
tice, since it was much condensed as it was presented. The results 
were quite remarkable. At another time some seeds were 
sprouted over water in the dark. Small pieces of gum paper 
placed a trifle one side of the tip, usually caused the root to bend 
away to a marked degree, sometimes only a trifle, and sometimes 

it produced no effect. Professor Penhallow's paper on the 

" Phenomena of Growth in Plants," dealt with the movements of 

the stem and tendrils of the Mammoth squash. Professor 

Meehan contributed "Additional facts on the Fertilization of 
Yucca." By artificial self-fertilization of pistils of Yucca angusti- 
folia, fruit was obtained, although the pollen was applied to the 

external lobes of the stigma. The August number of the 

American Monthly Microscopical Journal contains half a dozen 
formulae for preservative media for use in mounting microscopi- 
cal preparations of vegetable tissues. Rand, McNally & Co., 

of Chicago, have just issued " The American Encyclopaedia of 
Agriculture," by Jonathan Periam. An examination of the bo- 
tanical part of the work shows that unusual care has been taken 
in its preparation. 

ZOOLOGY. 

Recent Zoological Work in France. — Among the most 
important zoological memoirs published in France, are those to 
be found in Lacaze-Duthier's Archives de Zoologie experiment- 
ale et generale. The eighth volume, for i879~'8o, contains an 
elaborate essay, with most excellent plates, some of them printed 
on stone in colors, by L. C. Cosmorici, on the anatomy of the 



